Morphine induces late cardioprotection in rat hearts in vivo: the involvement of opioid receptors and nuclear transcription factor kappaB.
Delta1-opioid receptor agonists can induce cardioprotection by early and late preconditioning (LPC). Morphine (MO) is commonly used for pain treatment during acute coronary syndromes. We investigated whether MO can induce myocardial protection by LPC and whether a nuclear transcription factor kappaB (NF-kappaB)-dependent intracellular signaling pathway is involved. Rats were subjected to 25 min of regional ischemia and 2 h of reperfusion 24 h after treatment with saline (NaCl; 0.9% 5 mL), lipopolysaccharide of Escherichia coli (LPS; 1 mg/kg), or MO (3 mg/kg). LPS is a trigger of LPC and served as positive control. Naloxone (NAL) was used to investigate the role of opioid receptors in LPC and was given before NaCl, LPS, or MO application (trigger phase) or before ischemia-reperfusion (mediator phase). Infarct size (percentage area at risk) was 59% +/- 9%, 51% +/- 6%, or 53% +/- 10% in the NaCl, NAL-NaCl, and NaCl-NAL groups, respectively. Pretreatment with MO reduced infarct size to 20% +/- 6% after 24 h (MO-24h), and this effect was abolished by NAL in the trigger (NAL-MO, 53% +/- 14%) and in the mediator (MO-NAL, 60% +/- 8%) phases. Pretreatment with LPS reduced infarct size to 23% +/- 8%. NAL administration in the trigger phase had no effect on infarct size (NAL-LPS 30% +/- 16%), whereas NAL during the mediator phase of LPC abolished the LPS-induced cardioprotection (LPS-NAL 54% +/- 8%). The role of NF-kappaB in morphine-induced LPC was investigated by Western blot and electrophoretic mobility shift assay. Morphine and LPS treatment increased phosphorylation of the inhibitory protein kappaB, leading to an increased activity of NF-kappaB. Thus, MO induces LPC similarly to LPS and it is likely that this cardioprotection is mediated at least in part by activation of NF-kappaB. Opioid receptors are involved as mediators in both MO- and LPS-induced LPC but as triggers only in MO-induced LPC. Like lipopolysaccharide, morphine induces late preconditioning and activation of nuclear transcription factor-kappaB. Opioid receptors are involved as mediators in both morphine- and lipopolysaccharide-induced late preconditioning but as triggers only in morphine-induced late preconditioning.